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The Area Correlation Twracker (ACT) Js an optical
ceornming device capable of pattern vecognition by
Lica corrcfatjor of obscrved pattern data with a conpuvter
crence scene, In its }ireziﬁni, form the ACT
cd Tor use dn alr-to-surfoce rochol systoms Lo permit
4o puidance for weapons lavnching at romote Jow contrast
Foployine modified correlation and control logic
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This memorandum describes Lhe ACT and discussoes
Lo dmplicationsg of area corrclation Lruodi ] GO
of "lyby system operatlions.
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The fLrca Corvelation Tracker (ACT) is in principle an
oplical image scanning device which is capable of pattorn
recognition by statistical corieelation of observed pattorn dot
with a computer stoved rofcerence scene. The ACT 1s prosently boeing
developed for Lhe Air Force Al‘mem&fm, Lavoratory by M- rlin Conpany's
Orlando Division undeir the supevrvision of Di. Lamor liarmon.
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On HNovember 22, Lho cpthor visited
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present o the AC“ has boen designed fov usc 11
¥ ()clx; L and glide bomb sys L( s oto b :

1ol { vrc":}>c>}1f, launehi ;}:; o a5 ol
areas such as prain fields O
, B} relatively hich conlrast, suc
,?10@@:. o ACT dn uiLUJbvd in the no ol the
ile, and In--Tlicght, continuously canpar a
oferer » scene witlh o curvontly sconnod oren, 0 s bden by
mw?ﬁﬂ cuiapensations Tor closure,and pattern varintio: ¢oe Lo
piteh, yaw, and roli shills, an well gs haze and Jjwiejﬁnwii,unﬁ

cioud cover.,

The ACT ficld of view is displayed Lo the command
crew via an on-board vidicon which is directly coupled Lo the ACT
opltics. The initial PGf“POHCQ scenc 1s seleclted by the crew fron
the monitored field of vicw Just pricr tce the time of i‘WP(fVﬂnﬁ.
he option Cx1si“ for the crew to undate the reference scone
in subseguent portions of the {licht.

atlon, continuous video
comparced scan by scan with the rofercnce
extrancolating past trajectory dat

ave omulificd ond
pettcrn., by

-4 a prodictor continuously

oo

-deternil ‘f, and roll inpuls to tho three axis Ted
optics Tdance sy« ¢ tiomdne run
,arﬂot scene nmisalipnment (i.e., Torcod
dyrnemie bulioetling 5 s gepcondoent on
scene contrast.  This 1s becausce statistical correlation strength
is o coupled Tuncllion of signal/ncicse and refoerence - scan scono

patiern overlon,
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According to Dr. Harmon, the pointing accurscy of
the scanning mode can 1In theory match the diffraction limit of
the system optics. However, for the purposes of the present
design this was not a requirement and has not been attempted.

r

The ACT is ultimately to be desig to fﬁt into a
i—in. diameter configuraticn competible with advanced missile
and rocket designs and will weligh well under

At the current stage of development, the system has
been successfully designed for mneration under the severe
conditions of aecrodynamic buffeting experienced by missiles at

high velocity. Flight tests Lnroudh mist and fog has been run
using a breadboard model, and have verified ACT HVidUiQ“ai
capabliity. Under most field conditions "low contrast! scenes

have ylelded ezcellent correlation data; tests have indicated
that in operation the ACT logic system can literally distinguis
oic random patch of grain from another.

ing modified corr
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1. Star Fleld Tracking - A single star field tracker can
detecl driit in the three rotatiou;l degrecs of fr‘nd
simultancously. Potential syat o) i ;
field tracker is not bounded

ible misalignmonts inh
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2. Image Motlon Compensation — Image rotion compenss
(IMC) is recauired dU“nrg short 112 exposure times
so that blurring will not result 1 i Lhe relative
maotion of the objoct and N 1
demonstrated ability of the AFI prcalceat
system to compensaste for continuou=s Uitch, vaw, roli,
aud rance closure could be zpplica : Ic Tanl
sequence, out of (orbital) plane p
with simultaneous pltch, yvaw, and
during near cnceunter with the pler
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In addition
system applications of the ACT include the followling operazid

1.

buffeting an
1

of Image compensation during high freqguency aerodyrnamic
d should be well suited for predicting low
reguenc b & “bations.

Treguency flyby perturbatior

Surface Tracker - For stereoscoplic photography of a
selécted site, several exposures with approximalely
60% overlap ar lesirable. The ACT could track low
contrast surface features and mainteln a se

in the field of view of the Tlyby camera sy
the entire time that the scene 1is in the di
of sight of the canc

Navigation Aid - According to Ref. 1, measurement nolsec
and bias errors asscoclated with use of an Apollo type
sextant are highly dependent on the skill and experience

of the sextant operator. Furthermore, the accuracy
achieved with the best operators 1s significantTv peorer
than the diffraction Ijmit of the instrument. Using

an ACY to track rclerence 1dnUMQ”h (in lw“u of seiooteC
sichtines by man) should yield marked incr> in on—-board

navigation accuracy.

Lo subsystems Implementation, possible experimncental
1

Sof't Landed Weather Station - The ACT, mounted on a
stable platform abozrd « soft Jander, cousd Ure

cloud patterns and/or lofied ballcoons acrors
horizon.

Glide-bonb - PFired to an allitude of sevoeraldl miles
or dropped frow halloons, the ACY, mountved Ln g1ide-

bomb, could survey thce ncar planet envivoawent or

home 1iIn on selected targoets., This might be partiaom A
intercsting for Venus crperiments becauvuse of the planets
extremely dense atmosphere. (Fere the ACT could operatle
in the IR as well as the visible rcgion) Trie gbiliity 1
achieve high resolution in the glide mode dopends orn the
ability to compensate for imea motiol QTOP',cql arbit
veector using a light welight s -

;
L
g 1IC systaw. %his has becen
successfully demonsirated in K‘“ cporatl tons. s
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